In partial equilibrium, a reduction in import barriers may be thought to lead to an increase in imports and a reduction in trade surplus. However, the general equilibrium e¤ect can go in the opposite direction. We study how trade reforms a¤ect current accounts by embedding a modi…ed Heckscher-Ohlin structure and an endogenous discount factor into an intertemporal model of current account. We show that trade liberalizations in a developing country would generally lead to capital out ‡ow. In contrast, trade liberalizations in a developed country would result in capital in ‡ow. Thus, e¢ cient trade reforms can contribute to global current account imbalances, but these imbalances do not need policy "corrections".
Introduction
This paper proposes a framework for studying the e¤ect of trade reforms and factor market reforms on current accounts (or international capital ‡ows). The theory embeds both a Heckscher-Olin structure (two sectors with di¤erent factor intensities) and an endogenous discount factor in the spirit of Uzawa (1968) into a dynamic intertemporal open-economy model. In such a model, reductions in import barriers by a labor abundant economy generates a current account surplus, which is exactly the opposite of the usual partial equilibrium intuition (that lower import barriers should reduce the trade balance and worsen the current account). On the other hand, reductions in import barriers by a capital abundant country tends to generate a current account de…cit, which goes in the same direction as the partial equilibrium intuition. In addition, a country that engages in factor market reforms together with trade reforms is expected to produce a greater current account response than a country that does only trade reforms.
The theory has some novel implications for understanding the so-called global current account imbalances, which have exhibited a rapid rise since 2002. The notable features of the imbalances include a surge in China's current account surplus from a modest 2% of GDP in 2002 to over 14% in 2007, and a surge in the US current account de…cit from about 3% to about 7% during the same period. This has generated anxiety and calls for measures to "correct" the imbalances. At the same time, world trade, measured as the ratio of imports plus exports over GDP has grown …ve times in real terms since 1980. In particular, the ratio of imports and exports to GDP in low income countries has increased from about 20% in 1990 to more than 40%, and the average tari¤ rate in low income countries has declined from about 60% to 15%. Interestingly, both the Chinese surplus and the US de…cit started to narrow after 2007. Our theory suggests that both trade liberalizations and factor market reforms in China (as prompted by its accession into the World Trade Organization at the end of 2001) and the end of Multi…bre Agreement in the United States in 2005 may have played a role in both the initial rise in the current account imbalances and the subsequent fall of the imbalances. By this perspective, instead of being driven by underlying distortions in an economy, current account imbalances can arise as an equilibrium response to welfare-improving trade reforms. Therefore, not all current account imbalances need policy corrections.
We highlight some relevant features of the Chinese economy by Figure 1 , which traces out the trajectory of its trade-weighted average tari¤ rate and that of its current account balance from 1998 to 2010. The current account balance (as % of GDP) was very mild before 2002, but started to rise noticeably afterwards until 2007 when it began to fall. The average tari¤ rate was as high as 14% before 2002 (with tari¤ rates on some individual goods in excess of 50%) but declined rapidly to close to a more modest 5% by 2004 and stayed that low afterwards.
We use a …rst vertical broken line to denote the time of China's formal accession to the World Trade Organization (which took e¤ect in December of 2001). The accession protocol dictates a long list of trade reforms that China has to implement, many of which have a time table of up to three years. We use a second broken line in 2004 to mark the end of most of the trade reforms required of China. The WTO accession requires more than just reforms in the product market. A slew of factor market reforms, especially in the …nancial sector, were embedded in the accession protocol as well. Many of the …nancial sector reforms, such as the opening of the commercial and investment banking business to foreign …nancial institutions, were supposed to be completed by December 2006. By the end of 2006, the share of lending that was conducted by banks outside the traditional top-4 state-owned banks had gone up substantially. Both venture capital and private equity markets have developed. Overall, access to …nance by private …rms, while still less than perfect, has improved measurably.
We use a third vertical line in 2006 to mark the end of important …nancial sector reforms required of China as part of its WTO membership. We mark the dates of both the trade reforms and the …nancial sector reforms because we will argue that both a¤ect the patterns of the current account. Does China's WTO entrance contribute to the jump in its current account surplus?
One's …rst reaction may be no. The WTO accession requires China to reduce its import barriers without corresponding changes in its trading partners'import barriers. Shouldn't that lead to a rise in China's imports and therefore a fall in China's trade surplus? However, that reaction represents a partial equilibrium intuition. The general equilibrium e¤ect could be very di¤erent. It is important to note that China's import competing sectors are likely 3 to be more capital intensive than its export sectors. A reduction in the import barriers on the capital-intensive good tends to reduce the domestic return to capital, all else equal. This is the intuition one gets from the Stolper-Samuelson theorem in classical (and static) trade theory. If the pre-liberation return to capital was equal to the world interest rate, the import liberalization upsets the equilibrium. To restore equilibrium, the country must export capital (i.e., run a current account surplus) until the domestic return to capital rises to the pre-liberalization level. This heuristic explanation takes savings as given. Of course, savings would be endogenous in a dynamic model. The …rst key objective of this paper, therefore, is to develop a dynamic model and clarify when this general equilibrium e¤ect can happen.
It is important to note that trade liberalizations would generally induce an opposite current account response in a high-income (or capital abundant) country. Reductions in trade barriers in a capital-abundant country tend to raise the return to capital by the logic of the Stolper-Samuelson theorem. To restore the equilibrium, the country would attract a capital in ‡ow, i.e., creating a current account de…cit.
Factor market frictions could a¤ect the current account response to trade reforms by blocking or slowing down structural transformations. The second key objective of this paper is to study interactions between trade reforms and factor market frictions. We …nd that factor market frictions tend to mitigate the e¤ect of trade reforms on current account. This suggests that trade reforms in conjunction with factor market reforms, as was the case with China during 2002 China during -2006 , are likely to produce a greater current account response than without factor market reforms.
By coincidence, the quotas on many textile and garment products imposed by the United States and a subset of other high income countries through the Multi…bre Agreement (MFA) were phased out by the end of 2004, and Chinese textiles and garment producers turned out to be one of the largest bene…ciaries. Over a short space of a single year from 2004 to 2005, Chinese exports of the previously quota-constrained products grew by 119%, substantially faster than the average annual growth rate of 17% during 2000-2004 (Khandelwal, Schott, and Wei, forthcoming) . Under our theory, this reduction in barriers to China's labor intensive exports would also lead to a reduction in the domestic return to capital. To restore equilibrium, China would exhibit a surplus in its current account and export its capital. Given China's size, the rest of the world has to have a matching current account de…cit.
Moreover, the end of MFA also represents one of the most signi…cant trade liberalizations for the United States (and to a lesser extent, the European Union) in recent years. This, by itself, could generate a current account e¤ect for these countries. If the United States has a more ‡exible labor market than the European Union, our theory would predict that the e¤ect is stronger for the United States.
Of course, this theory is not speci…cally about China or the United States. Instead, it is intended as a general framework for thinking about capital ‡ows and current account responses to trade reforms. If a trade reform reduces a country's capital intensity, our framework suggests that the country is likely to experience a net capital out ‡ow. On the other hand, if a trade reform increases a country's capital intensity, the opposite pattern on capital ‡ows is expected to happen. In addition, if a trade reform is conducted in conjunction with factor market reforms, one should expect to see a bigger current account response than if the trade reform is done in isolation. These are general messages not speci…c to any particular country. This paper is related to several papers on the cause of global current account imbalances. Caballero, Farhi, and Gourinchas (2008) and Mendoza, Quadrini, and Rios-Rull (2009) highlight the role of di¤erence in …nancial development. Countries with a relatively low …nancial development (e.g., China) cannot produce enough …nancial assets at home to absorb all the savings. As a result, they have to export part of their savings to countries with better …nancial development (e.g., the United States). As a result, countries like China run a current account surplus, and countries like the United States run a de…cit. Song, Storesletten and Zilibotti (2011) also feature the role of …nancial imperfections in China in generating its current account surplus. It stresses the inability of productive domestic private …rms to borrow from the formal …nancial sector as key …nancial sector frictions. As the share of these …rms grows in the economy, so does the country's current account surplus.
In both sets of papers, when China's …nancial market develops (including improvement in access to …nance by private …rms), the country's current account surplus should decline rather than increase. This appears to be the opposite of what one observes in the data.
Our theory in this paper will suggest that factor market reforms such as improvements in the …nancial market will reinforce the e¤ect of trade liberalization on the current account.
A di¤erent theory about the rise of current account imbalances is given by Du and Wei (2010) , which suggests that a rise in the relative surplus of men in China since 2002 may have triggered a competitive race to raise household savings by families with a son. As the sex ratio deteriorates progressively, the faster rise of the savings rate than that of the investment rate produces a progressively larger current account surplus since 2002. Wei and Zhang (2011) provide empirical evidence that suggests that higher sex ratios may explain about 50% of the increase in Chinese household savings from 1990 to 2007. While this paper also has implications for understanding Chinese current account surplus (and global current account imbalances in general), the underlying mechanism is very di¤erent. Logically, these explanations (…nancial development, sex ratio imbalance, and trade reforms) can be compatible with each other, and collectively generate the type of current account imbalances that we see in the data. While all these papers suggest that current account imbalances can arise without exchange rate manipulations, they also have somewhat di¤erent policy implications. Both …nancial under-development and sex ratio imbalance can be thought of as distortions that can and should be corrected by targeted policy interventions, trade liberalizations are e¢ cient policy changes per se, and do not require another policy to o¤set them.
A few papers have examined the empirical relationship between trade reforms and current account such as Ostry and Rose (1992) and Ju, Wu, and Zeng (2010) . They generally …nd that the relationship is ambiguous. Our model provides a natural explanation: the e¤ect of the current account response to trade reforms depends on whether a given change in trade policy leads to a rise or a fall in economy-wide capital intensity, and also on the nature of domestic factor market frictions. When one mixes di¤erent types of trade policy changes in a sample, and disregards factor market features, it is not surprising to …nd an ambiguous e¤ect.
In terms of modeling methodology, our paper is related to a small but growing literature that considers multiple tradable sectors with di¤erent factor intensities in a general equilibrium framework. These papers include Cunat and Ma¤ezzoli (2004) , Ju and Wei (2007) , 6 Jin (2012) , Jin and Li (2012) , and Ju, Shi and Wei (2011) . None of the existing papers in this literature explicitly studies the e¤ect of trade liberalizations on current account.
(None of them introduces an endogenous discount factor to address a problem of interest rate over-determination.) As a result, existing papers do not link the patterns of global current account imbalances to China's WTO accession, the end of MFA quotas and other trade reforms.
The paper is organized as follows. Section 2 reports some suggestive empirical patterns. After a basic model is presented in Section 3, the e¤ects of trade reforms on the current account and other macroeconomic variables are derived in Section 4. The interactions between factor market ‡exibility and trade reforms are discussed in Section 5. Finally, concluding remarks are o¤ered in Section 6.
Suggestive Empirical Patterns
Before we present a formal model, it is useful to have more stylized facts beyond the China example. To this end, we examine the current account experience of all countries that have experienced a major trade policy change in the last two decades. More precisely, we adopt a two-step procedure. First, we identify episodes of large trade policy changes for all countries since 1990 (for which the relevant data are available). Second, for each country in this sample, we measure changes in the country's capital intensity and examine its relationship with changes in the country's current account.
We de…ne a trade reform episode as one that simultaneously satis…es two criteria: (a) there is a reduction in the country's average tari¤ rate (either the simple-weighted tari¤ or the trade-weighted tari¤) by 3 percentage points or more in one or two years; and (b) there is an increase in the country's imports-to-GDP ratio by 3 percentage points any time in the …rst, second or the third year after the tari¤ reduction relative to the ratio in the year before the tari¤ change.
Some trade reforms may result in a decline in the country's capital intensity in its production, while others may produce an increase in capital intensity. Our theory suggests that the current account consequence of trade reforms may di¤er in these two cases. We now perform a simple check on whether, following a major trade policy change, the change 7 in a country's current account pattern is systematically related to the change in its capital intensity.
It is relatively straightforward to measure current account (as a percent of GDP) and its change. How do we measure a change in capital intensity? Our approach is to measure the capital intensity of the country's export structure before and after the trade policy change.
(Ideally, we would like to measure the capital intensity of the country's entire production structure, but we do not have as good data on the sector-level production as that on sectorlevel exports.) We do it in two steps. First, we use the 2002 US Standard Make and Use Tables (from the US Bureau of Economic Analysis) to compute capital intensity for each HS 6-digit sector. Second, for a given country in the sample in any given year, we can compute the average capital intensity of its export bundle. Our maintained assumption is that the capital intensity of a sector is a technological feature that does not change across countries.
(Actually what we need is a somewhat weaker assumption: the ranking of sectors in terms of capital intensity, rather than the absolute values of capital intensity, is highly correlated across countries.)
There are 38 episodes, involving 31 distinct countries, that satisfy the criteria to qualify as trade reforms. Unfortunately, 8 of the episodes involve missing data on either trade intensity (Bangladesh 2007, Bhutan, Lesotho, Pakistan, Philippines, Syria, Zimbabwe) or current account (Lebanon). Two episodes appear to be obvious outliers (Belize and Guyana) whose changes in trade composition are substantially bigger than other country-episodes.
A list of the 38 trade reform episodes is provided in Table 1 . A * is a¢ xed to the country episodes if we also have the relevant data on current account and capital intensity that are not obvious outliers. There are 28 country episodes that receive a *.
We present a simple scatter plot in Figure 2 of changes in current account (as a share of GDP) against changes in capital intensity. A negative relationship between the two variables is visible, and is not driven by any obvious outlier. On average, a trade policy change that leads to a reduction in the capital intensity of the economy tends to be followed by an improvement in the current account balance.
We then perform the following simple regression:
where ( CA j GDP j ) and k j represent the change in country j's current account to GDP ratio, and the change in the average capital intensity of its export bundle, respectively, while X j are other control variables such as the change in the real exchange rate. In Column 1 of Table 2 , we report the basic regression result. The regression shows a negative and statistically signi…cant relationship between the change in capital intensity and change in current account. The coe¢ cient of course simply captures the slope of the …tted line in Figure 2 . In other words, in episodes in which a trade policy change has led to a decline in the capital intensity of the country's exports (e.g., China after the WTO accession in 2002 -2003 , the current account balance tends to go up. Conversely, in episodes in which a trade policy change has led to an increase in capital intensity (such as India during 2005 India during -2008 , the current account balance tends to deteriorate.
In Column 2, we add the change in country j's real exchange rate over the same period of the trade policy change as a control variable. Because we do not have information on price level (or in ‡ation) for several countries in the sample, the regression sample is greatly reduced to only 13 countries. In any case, the coe¢ cient on the real exchange rate is negative and statistically signi…cant, suggesting that a rise in the real exchange rate tends to be associated with a decline in a country's current account. More importantly, we continue to …nd a negative coe¢ cient on capital intensity: a rise in a country's capital intensity tends to be associated with a deterioration of its current account.
Because of the small sample size, we are not able to have many control variables. We also do not investigate potential endogeneity of the regressors. We therefore treat the empirical pattern as suggestive rather than de…nitive. In the rest of the paper, we provide a theory of current account response to trade policy changes that is consistent with this pattern in the data. 9 3 The Basic Model Our model, in a nutshell, marries a Heckscher-Ohlin structure (with two tradable sectors of di¤erent factor intensities) and a small open-economy intertemporal framework. Importantly, we also incorporate a version of an endogenous discount factor (EDF) following Uzawa (1968) , Obstfeld (1982) , Mendoza (1991) , Uribe (1997) , Schmitt-Grohe (1998), and Choi, Mark, and Sul (2008) , among others. The EDF has a built-in "keeping-up-with-the Joneses"feature -an economic agent tends to become more patient when others in the economy are more patient, and vice versa. Philosophically, this strikes us as having captured a realistic feature of the world that is especially relevant when it comes to topics related to savings and consumption.
Conveniently, the notion of an endogenous discount factor also helps us address an inherent tension between the classic HO trade model and the standard intertemporal framework, which is the problem of interest rate over-determination. In the standard intertemporal model of current account, the interest rate in the steady state is determined by the time discount factor from the demand side. In the HO model, if the economy is within the diver-si…cation cone, the interest rate is determined by the zero pro…t conditions from the supply side (i.e., the interest rate and the wage are completely determined by goods prices). In general, the two interest rates from the two approaches would not be the same except by coincidence. Even assuming the two are the same initially, a permanent shock such as trade liberalization would cause the two implied interest rates to diverge again. This problem was raised by Stiglitz (1970) when he shows that, in a dynamic HO model, unless two countries have identical discount factors one country must specialize. Once we have an endogenous discount factor, the problem of interest rate over-determination disappears. In that case, the interest rate is determined by the zero pro…t conditions in the HO model. For any given interest rate, through endogenous discount factor, the total consumption in the steady state is then determined.
Note that the usual motivation for an endogenous discount factor in a dynamic openeconomy model is either to make the steady state di¤erent from initial conditions or to make the current account adjustment more persistent. We assume an endogenous discount factor because we …nd it both philosophically attractive in capturing a realistic feature of the world and technically useful in addressing the problem of interest rate over-determination.
To complete our framework, we also have to address another technical challenge. In particular, the standard Heckscher-Ohlin model imposes a balanced trade assumption, which rules out capital ‡ows and non-zero current account. To have a meaningful discussion of current account changes, we abandon the (unrealistic) restriction on balanced trade. But this raises a di¤erent issue, namely, capital ‡ows and goods trade are perfect substitutes in the absence of any frictions, as was pointed out by Mundell (1957) . In other words, the HO structure without the balanced trade assumption has inherently multiple equilibria. (Or the balanced trade assumption is a particular way to select an equilibrium out of in…nite many possibilities.) To avoid multiple equilibria, we follow Neumeyer and Perri (2005) and Schmitt-Grohe and Uribe (2003) to assume convex costs of adjusting the international asset position.
Convex adjustment costs for international asset position can also make the steady state independent of initial conditions. In our context, this assumption helps to address the technical challenge of multiplicity of equilibria. With linear costs of trade in goods and/or capital, corner solutions occur: either goods trade or capital ‡ow takes place, but the two do not coexist. 1 Once we assume convex costs of adjusting international asset position, we can pin down equilibrium capital ‡ows and current account. In an extension of the model when we introduce costs of adjustment of labor and capital across sectors, the multiple equilibria problem is resolved as well.
Household
The economy is inhabited by a continuum of identical and in…nitely lived households that can be aggregated into a representative household. The representative household's preference over consumption ‡ows is summarized by the following time-separable utility function
where C s is the household's consumption of a …nal good at date s, and s is the discount factor between period 0 and s as given by
where 0 = 1 and @ (Cs)
We assume that the endogenous discount factor does not depend on the household's own consumption and income, but rather on the economy-wide average per capita consumptionC s and income e Y s , which the representative household takes as given. 2 The exact functional form of (C s ; e Y s ) will be presented later.
The household owns both factors of production, capital K and labor L. For simplicity, we assume a …xed labor supply. Therefore, the budget constraint and the capital accumulation equation faced by the representative household are given, respectively, by
where I t is investment in period t, and w t and r t are the wage and the domestic return to capital, while r is the world interest rate. is the capital appreciation rate and k is the aggregate capital adjustment cost coe¢ cient. The tari¤ revenue, T R t is rebated in a lump sum to the representative consumer, which is taken as exogenous by the consumer. 4 The …rst order conditions with respect to C t ; I t ; K t+1 ; and B t+1 ; give intertemporal and intra-temporal optimization conditions
where t and t are Lagrange multipliers for the budget constraint and the law of motion for capital, respectively.
Production
The production function for the …nal good is D t = G(D 1t ; D 2t ); where D it is the usage of intermediate good i by the …nal good producer. The production function for the intermediate
can be understood as units of e¤ ective labor. All production functions are assumed to be homogeneous of degree one. D it and X it can di¤er due to international trade.
The unit cost function for X it is i ( wt A it ; r t ). Let P i be the domestic price of intermediate good i: We assume that the country's endowment is always within the diversi…cation cone so that both intermediate goods are produced. In each period t, free entry and zero pro…ts in both the intermediate good and the …nal good markets imply that
Equilibrium
In equilibrium, trade in intermediate goods equalizes (tari¤-inclusive) good prices between the home country and the rest of the world in every period. Without loss of generality, we assume that sector 1 is labor intensive while sector 2 is capital intensive. Considering a labor abundant country which exports labor intensive good 1, we have:
where P it denotes the world price and is exogenously given, and is the import tari¤. Following the standard assumptions in the Hecksher-Ohlin model, we assume that production functions (and unit cost functions) in all countries are the same (although labor-augmenting productivity can be di¤erent). Therefore, in the foreign country we also have:
For simplicity, we assume that the rest of the world is in steady state so the return to capital, r , is a constant. We will leave out the time subscript for all foreign variables from now on. We have the following market clearing conditions in the home country
Equation (3.16) implies that the …nal good is used not only for consumption and investment, but also for covering the costs of adjusting the international asset position. The current account balance over period t is de…ned as CA t = B t+1 B t ; thus, noting that P it X it = w t L it + r t K it and using equations (3.11) and (3.16) ), we can rewrite the budget constraint as
That is, the current account balance is equal to the trade balance (evaluated at the world prices) plus the interest income from the net foreign asset position. For future reference, we de…ne the gross domestic product as
Pt .
Equilibrium Analysis
To study the equilibrium explicitly, we adopt the following standard functional forms for preference and technology. The utility function is U (C t ) = Ct 1 1 , where is the inverse of the elasticity of intertemporal substitution. The production function for the …nal good
We let 1 < 2 so that sector 1 is labor intensive. The endogenous discount factor takes the following function form:
where 1 > 0 and 2 > 0. C and Y are, respectively, the consumption and output levels in the initial steady state with tari¤ 0 . This form is a variant of Choi, Mark and Sul (2008) .
It implies that in the steady state after tari¤ reforms, the endogenous discounted factor would deviate from the constant . To make the model parsimonious, we assume 1 = 2 = .
The E¤ects of Trade Liberalizations
For simplicity, we assume that A 1 = A 2 = 1. In equilibrium, given the production functions, from Equation (3.10), we have
Three comparative statics can be immediately seen: (a) @rt @ > 0; (b) @rt @A 1t < 0; and (c) @rt @A 2t > 0: By inequality (a), trade liberalization in a labor abundant country (a reduction in ) reduces the return to capital. Inequalities (b) and (c) pertain to sector-biased productivity shocks. While a technological progress in the labor intensive sector reduces the return to capital, the same change in the capital intensive sector produces the opposite e¤ect. It can be veri…ed that as long as there is a faster technology progress in the labor intensive sector relative to the capital intensive sector ( A 1t A 2t increases), the return to capital declines. These results (in a dynamic setting) are consistent with the Stolper-Samuelson theorem in a static HO model. That is, an increase in the price of a good will increase the return to the factor used more intensively in that good, and reduce the return to the other factor.
A tari¤ reduction in the capital intensive sector implies a decrease in the price of capital intensive goods, therefore, r t decreases but w t increases.
It is worth emphasizing that the discussion points to a natural asymmetry between developed (capital abundant) and developing (labor abundant) countries. Trade liberalizations tend to reduce the domestic return to capital for a developing country, but to raise it for a developed country.
Net Foreign Asset Positions
We consider two cases of the e¤ects on net foreign asset positions, B t : First, in the transitional dynamics, we assume that the investment adjustment cost k is zero. Using equations (3.7), (3.8) and (3.9) , we obtain:
The holding of foreign bond B t+1 is a function of r t+1 and @B t+1 @r t+1 < 0. Second, in the steady state, using …rst order conditions (3.7), (3.8) and (3.9) , we obtain:
That is, when the return to capital in the country decreases, capital ‡ows out so that the net foreign asset increases in the steady state. Note that the result for net foreign asset positions does not likely depend on the assumption of an endogenous discount factor, (C t; e Y t ): For any form of discount factor (endogenous or exogenous), the net foreign asset position must increase if the domestic interest rate declines. We summarize our discussion by the following proposition:
Proposition 1 A trade liberalization, or a reduction in trade costs, in a labor abundant country leads to a decrease in the return to capital in the country, which results in an increase in foreign asset holding in the steady state. A technological progress in favor of the comparative advantage sector in a labor abundant country also reduces the return to capital and produces an increase in the net foreign asset position. An opposite set of results holds when a trade liberalization, a reduction in trade costs, or a productivity increase in favor of the comparative advantage sector, take places in a capital abundant country. 5
Steady State
Using the Euler equation in the steady state (3.8) and the function of endogenous discount factor (4.18), we solve for the ratio of consumption to income. 4.24) where c y = C Y and C and Y are the consumption and income level in the initial steady state, respectively. Clearly, @cy @r > 0. Note that the interest rate is determined by the production side (along the demand curve of capital). A decrease in the interest rate implies 5 Let tc be the iceberg trade cost, we will have: P1t = P 1 1+tc and P2t = (1 + tc + )P 2 : It is immediately seen that a reduction in trade cost will increase the price of the labor intensive good, P1t; but reduce P2t:
Similar to the analysis of the tari¤ reduction, a reduction in trade cost will result in a decrease in r: On the other hand, if the home country were a capital abundant country and exporting good 2, we would have P2t = P 2 1+tc and P1t = (1 + tc + )P 1 : Now a reduction in tari¤ or trade cost would reduce the price of the labor intensive good, P1t; but increase P2t; which would increase r:
that the combined size of capital stock and foreign asset holding in the new steady state is larger, which requires that the household becomes more patient and consumes less relative to income.
The return to factors (r; w) and the holding of foreign asset (B) are given by equations (4.20) , (4.21) and (4.23) . Given that, we can solve for the demand for the …nal good, D;
consumption, C; investment I and Gross Domestic Product, Y and sectoral outputs X 1 and X 2 from the set of equations listed in Appendix 7.1. We can write the sectoral outputs as below
The optimization conditions for the …nal good producer yield
Thus the exports of intermediate good 1 are given by
Finally, the factor usages and capital intensities in sector i are given by
and (4.28)
A tari¤ cut in the capital intensive sector will lead to an expansion of the labor intensive sector, and a contraction of the capital intensive sector. As a result, labor and capital ‡ow from the capital intensive sector to the labor intensive sector, and both exports and imports go up.
Calibrations in the Basic Model
To calibrate the basic model, we follow the standard approach (as in Kydland, 1992, 1994; and Kehoe and Perri, 2002) as much as possible. The parameter values are summarized in Table 3 . We set the inverse of the elasticity of intertemporal substitution = 2, the steady state discount factor = 0:99, which implies a 4 percent annual world interest rate. We assume an equal share of the intermediate goods in the …nal good production, so ! = 0:5. We choose 1 = 0:33 and 2 = 0:7 so that both the average labor share and the average dispersion of the labor shares in the model economy are the same as those estimated from China's input-output Table in 2002. We set capital adjustment cost k = 4 so the elasticity of Tobin's Q with respect to the investment capital ratio is 0.1, which is within the range reported in the literature. We set the annual depreciation rate of capital at 10%, which implies = 0:025: Following Schmitt-Grohe and Uribe (2003) , the coe¢ cient for bond adjustment costs, b , is set to be 0:0007. We set = 0:1, which is close to the value chosen by Choi, Mark and Sul (2008) . A summary of the parameter choices is presented in the following table. In the initial steady state, the economy is assumed to impose a 15% tari¤ on imports of the capital intensive good, while the rest of the world has no tari¤. We further choose the values of the productivity parameters to make r = r so that B = 0, and the domestic wage is lower than that in the rest of the world. We cannot use the Euler equation to determine the level of aggregate consumption C and output Y as there are multiple equilibria. As long as the country's capital-labor ratio K=L is between K 1 L 1 and K 2 L 2 ; any level of capital stock K could be an equilibrium. A smaller K simply implies that the country would export more labor intensive good and import more capital intensive good. We use the country's export share, therefore, to select the equilibrium in the initial steady state. The mathematical derivations are relegated to Appendix 7.2.
For the initial productivity, we set A 1 = 0:8 and A 2 = 0:50207 so that in the initial steady state, given the tari¤ level, the returns to capital across countries are equalized and the wage in the domestic economy is lower than that in the rest of the world.
We consider two policy experiments of reducing the import tari¤ by 5 and 10 percentage points, respectively. In columns 2, 3 and 4 of Table 4 , we report the values for both the initial steady state (when the tari¤=15%) and the new steady states (when the tari¤ = 10% and 5%, respectively). Price variables, aggregate quantity variables, sectoral variables, and balance-of-payments (BOP) variables are organized in four panels. The numerical results con…rm Proposition 1. In particular, the return to capital, r 1 = r 2 , declines while the wage rate, w 1 = w 2 ; rises. In the new steady state after the tari¤ cut, aggregate consumption C; investment I, and GDP Y all increase. The labor intensive sector (Sector 1) expands so that K 1 ; L 1 and X 1 all increase, while the capital intensive sector (Sector 2) contracts. Both exports (N X 1 ) and imports ( N X 2 ) expand. The trade volume to GDP ratio, T V =GDP; increases by 7 percentage points. Most interestingly, exports expand faster than imports, and capital ‡ows out of the country so that the cumulative increase in the foreign asset holding as a share of GDP ratio; reaches the level of 29%. In other words, a relatively moderate tari¤ reduction (from 15% to 10%) results in a signi…cant capital out ‡ow.
In the second policy experiment, a more substantial (but still realistic) tari¤ reduction by 10 percentage points (from 15% to 5%) leads to an even greater increase in foreign asset holding to 56% of GDP.
There are also interesting byproducts of the trade reforms. In particular, consumption as a share of GDP declines while investment to GDP ratio increases. To be precise, both consumption and output expand from the old to the new steady state (see the row labeled as "C"in Table 4 ), so the decline in the ratio of consumption to GDP comes from uneven speeds of expansion, not from a decline in consumption in the steady level. This is an interesting bonus …nding. Chinese data in recent years exhibit a declining ratio of consumption to GDP, and it is commonly interpreted to be a result of some policy distortions (either exchange 20 rate manipulation or …nancial repression). Our calibration generates such a feature as a result of a reduction in policy distortions (tari¤s).
In Figure 3 , we report the dynamic paths of the economy from the initial to the new steady state after a 5 percentage points cut in the tari¤ (from 15% to 10%). We assume that the trade liberalization starts to hit the economy in period 1. We …nd that the structural adjustment takes place immediately. In particular, sector 1 (the labor intensive sector) expands immediately with an increase in K 1 ; L 1 ; and X 1 ; while sector 2 contracts immediately, with a decline in K 2 ; L 2 ; and X 2 . As a result, both the export share sx and import share sm increase immediately. As noted, the consumption response is interesting. After a decline in the …rst several periods, consumption rises gradually. Intuitively, because the domestic return to capital declines after the trade reform, the endogenous discount factor speci…cation implies that the representative household must become more patient. This in turn causes the household to have a lower ratio of consumption/income (or a higher savings rate) both during the transition and in the new steady state. (It is important to reiterate that we can see, from Table 4 , that the absolute level of consumption does go up in the new steady state. In other words, trade reforms do raise consumption, but not the ratio of consumption to GDP.)
In Figure 4 , we report the dynamic paths for some key balance-of-payments items. From the top left graph, we observe that the trade volume (the sum of exports and imports as a share of GDP) jumps immediately. This is not surprising as both imports and exports expand.
There are three ways of viewing a country's current account: (a) as net capital out- ‡ows, (b) as the sum of trade balance and net international factor payment, and (c) as the di¤erence between national savings and national investment. In this case, thinking of the current account as net capital out ‡ows turns out to be most convenient in terms of obtaining intuition for our result. Of course, the other two ways of thinking about the current account also have to hold as a matter of identities. In the top right graph, the broken thin line traces the trade balance as a share of GDP. This variable jumps into a surplus immediately following the tari¤ cut, reaching somewhere around 5 percent of GDP, but goes into a de…cit after about 20 quarters since it has to o¤set the positive interest payment the country receives from its foreign asset holdings in order to produce a zero current account.
The identity that current account is the di¤erence between national savings and investment is also respected. The trajectories for savings and investment as shares of GDP are plotted in the lower left graph. In the graph, the savings rate goes up immediately after the trade reform, while the investment rate goes up after an initial and temporary fall. The gap between savings and investment is always equal to the current account indicated by the thick line in the upper right graph.
Note that the domestic investment (as a share of GDP) can go either up or down, depending on the parameter values. The initial decrease in investment ratio re ‡ects the immediate expansion of the labor intensive sector and the contraction of the capital intensive sector after the tari¤ cut, which result in the lower domestic demand for investment. It is important to note that we only consider here a case in which there is no technological change accompanying a trade reform. In the real data, there is often technological improvement that accompanies a trade reform. In our model, technological improvements either uniformly across both sectors (both A 1 and A 2 increase proportionally), or just in the comparative advantage sector (A 1 increases), would lead to an immediate jump in the investment to GDP ratio. (In other words, if a trade reform is modeled as a combination of a tari¤ cut and an increase in productivity, then there will be a large current account surplus without much initial fall in the investment/GDP ratio.)
We now perform some sensitivity analysis. First, we investigate transitional dynamics when we vary the aggregate capital adjustment cost k = 4; 8; and 12: The results are presented in the top row of Figure 5 . Although the steady state is not a¤ected by changes in k ; the trade volume, the current account and the foreign asset position in the transition dynamics become (moderately) larger when k becomes smaller. The overall dynamics of the balance of payments does not appear to be very sensitive to perturbations in the value of aggregate capital adjustment costs.
Second, we investigate the BOP dynamics at di¤erent bond adjustment costs. As equation (4.23) indicates, the change in the foreign asset position from the initial to the new steady state is a¤ected by the bond adjustment cost, b . In the second row of Figure 5 , we report the transitional dynamics under the assumption of two new values of b ; 0:0005 and 0:0010; in addition to the benchmark value of 0:0007: In all cases, the country still runs a current account surplus after a tari¤ cut with each of the two alternative bond adjustment costs. The quantitative e¤ect, however, varies. As expected, a smaller bond adjustment cost results in a larger current account surplus in transitional dynamics, and larger trade volume and net foreign asset position in both transitional dynamics and the steady state. In Schmitt-Grohe and Uribe (2003) , the parameter of bond adjustment cost is chosen to match the standard deviation of the current account/GDP ratio for Canada (which is 0.015). From the corresponding annual data for China during 1982-2010, after detrending with an HP …lter, we calculate that the standard deviation of the CA/GDP ratio is 0.019, which is close to the Canadian number. Separately, in calibrating a RBC model to explain the business cycles in the Chinese economy, Curtis and Mark (2010) also choose b = 0:0007 as the value for the bond adjustment cost. Therefore, we regard b = 0:0007 as the "right" benchmark value.
Factor Market Frictions
Factor market reforms can a¤ect how a country's current account responds to a given trade reform. For the current account to respond to trade reforms, a key intermediary step is a structural adjustment of the domestic economy. Logically, factor market frictions that block or reduce the extent of the domestic structural adjustment can also block or reduce the current account response to trade reforms. We now turn to this topic.
We start with …nancial frictions in the form of credit constraints.
Financial Frictions
Following Antras and Caballero (2009) , we make the simplifying assumption that …nancial frictions are asymmetric in the two sectors: while …rms in the importing sector can employ any desired amount of capital at the equilibrium interest rate, …rms in the exporting sector face credit constraints. Note that with a tari¤ cut on the capital intensive good, only the (labor-intensive) export sector would expand. Therefore, we essentially assume that credit constraints are more binding in the sector that needs expansion.
Credit constraints are introduced through the following (admittedly arti…cial) setting.
Each capitalist owns one unit of capital so that the capital stock K is owned by a total K of capitalists. A proportion of K are endowed with "entrepreneurial ability"and labelled "entrepreneurs". Only the "entrepreneurs" know how to operate in the exporting sector.
However, each entrepreneur can borrow only up to amount of her own capital. Thus the total amount of capital employed in the exporting sector is given by, 5.30) where k = (1 + ) : We focus on the case in which …nancial frictions are binding (or is su¢ ciently small) so that k K is less than the desired amount of capital that exporting …rms would like to employ in the absence of …nancial frictions.
Let r i be the return to capital in sector i: The …nancial frictions cause a wedge between the returns to capital in the two sectors, r 1t > r 2t . The budget constraint (3.4) now is changed to 5.31) In addition to the capital accumulation equation, the representative household also faces 24 the credit constraint (5.30) and capital market clearing condition, K 1t + K 2t = K t . When the credit constraint (5.30) is binding, we have K 1t = k K t and K 2t = (1 k ) K t : Using these results, the budget constraint (3.4) now becomes:
Therefore, the …rst order conditions with respect to C t ; K t+1 ; B t+1 ; and L it in the consumer's maximization problem now remain the same as conditions (3.6) , (3.8) , and (3.9) except that we now replace r t+1 by r C t+1 = k r 1;t+1 + (1 k ) r 2;t+1 (5.33)
The Steady State Equilibrium
The steady state equilibrium in the case of …nancial frictions is represented by 15 equations with 15 variables, and is summarized in Appendix 7.3. Similar to equation (4.23), in the steady state we have
Thus, r C = k r 1 + (1 k ) r 2 ; is a key variable in determining the country's net foreign asset holding B:
Because we are not able to obtain an analytic solution, we will resort to numerical results. Here we o¤er some intuition for the numerical results to come. When …nancial frictions become tighter ( k declines), the capital usage in sector 1 declines. As a result, the marginal product of capital in the exporting sector, r 1 ; increases, but the marginal product of labor, w 1 ; declines. Since the wage rates are equalized in the two sectors in the steady state, w 1 = w 2 = w, using the zero pro…t condition in the import-competing sector, P 2 = 2 ( w 2 A 2 ; r 2 ); we infer that the marginal product of capital in the import-competing sector, r 2 must rise. Since both r 1 and r 2 are larger, therefore, r C becomes larger as …nancial frictions becomes tighter. Using (5.34) , that results in a smaller B: That is, a lower level of …nancial development (a tighter credit constraint) results in a smaller net 25 foreign asset holding. To summarize, because …nancial frictions impede the expansion of the exporting sector, a given trade reform produces a smaller capital out ‡ow.
Several recent papers (Caballero, Farhi, and Gourinchas, 2008; Mendoza, Quadrini, and Rios-Rull, 2009; Ju and Wei, 2010; and Song, Storesletten, and Zilibotti, 2011) have showed that a low level of …nancial development in a developing country can produce a …nancial capital out ‡ow to developed countries. Therefore, a tighter …nancial friction would lead to more current account surplus in a developing country. Our paper, however, suggests the opposite. When credit constraint is asymmetric across sectors, for example, when there is a credit rationing in one sector but not in another sector, similar to the setup in Antras and Caballero (2009), we show that a tighter credit constraint induces capital in ‡ow (or a smaller current account surplus). The two parts of the literature can be reconciled when one realizes that the …rst set of papers emphasizes the e¤ect of …nancial frictions on the supply side of capital (…nancial frictions reduce the return on savings and generate incentives to move savings out of the country), while the current paper and Antras and Caballero (2009) stress the demand side e¤ect (credit constraints could increase demand for capital by …rms in the unconstrained sector). Our model is di¤erent from Antras and Caballero (2009) in that trade liberalization always leads to capital out ‡ow (current account surplus) under credit constraints, although the amount of capital out ‡ow could be made smaller by a tighter credit constraint.
Labor Market Frictions
We can model labor frictions in a similar fashion and obtain qualitatively similar results.
Assume that labor employed in the exporting sector requires "exporting skills", and the amount of labor with "exporting skills" does not exceed a certain proportion of the total amount of labor. In other words, when the labor-intensive sector expands, not all labor previously working in the importing sector can successfully function in the exporting sector.
As an example, when the textile industry expands but the steel mills are shut down, not all former steel workers can be productive textile workers. Formally, we model the frictions by the following inequality:
Similarly, the budget constraint (3.4) now becomes 5.36) and all the analysis in the basic model goes through except that now we replace w t by
Labor market frictions impede the expansion of the exporting sector. Thus a given trade reform produces a smaller response in both the trade volume and the current account.
Numerical Results
For numerical simulations, we focus on the case of credit constraints, while assuming no labor market frictions. (The results with labor market frictions are qualitatively similar.)
We choose the same structural parameters as in the benchmark case. For …nancial frictions, we set the credit constraint parameter in the initial steady state k = 0:42 so that the initial net export share is about 10%.
The case of a tari¤ reduction from 15% to 10% under …nancial frictions is presented in Columns 5 and 6 in Table 4 . The return to capital in the importing sector, r 2 ; decreases, but r 1 in the exporting sector increases. The labor intensive sector expands while the capital intensive sector shrinks, and both exports and imports increase. While the qualitative result is the same as the case without …nancial frictions (Columns 2 and 3 in Table 4 ), the magnitude of the changes is (much) smaller. Because the (labor-intensive) export sector cannot expand as much as before, the wage rate now declines. The ratio of the trade volume to GDP, T V GDP ; increases by 3:7 percentage points (from 21:1% to 24:8%), compared to an increase by 6:6 percentage points when there is not credit constraint. The increase in the net foreign asset position, B=GDP; is on the order of 10% of GDP when there is credit constraint, compared to an increase by 29% of GDP in the absence of credit constraints.
If the tari¤ is cut to 5%, the new steady state (with credit constraint) is presented in Column 7 of Table 4 . Again, comparing the change in the country's foreign asset position from Columns 5 to 7, with the change in the same variable from Column 2 to 4, it is clear that credit constraint can substantially reduce the change in a country's foreign asset position for a given trade reform.
We present, in Figure 6 , the transitional dynamics of the economy after a tari¤ cut from 15% to 10% in the case with credit constraints. Compared to Figure 3 (the transitional dynamics after an identical tari¤ cut but without credit constraint), the adjustments are smaller. The implications of credit constraints for the balance-of-payments variables are best seen in Figure 7 . For ease of comparison with the case of no credit constraint, we use thick bold lines to represent the transitional dynamics when there is credit constraint, and thin lines to represent the case of no credit constraint. From the upper left graph, it is clear that credit constraints reduce the impact of a given tari¤ cut on trade volumes. Similarly, in the lower left graph, we can see that credit constraints induce a smaller current account response to the same tari¤ cut than the case of no credit constraints. From the upper right graph, we can see that the smaller current account response comes from a combination of a smaller savings response and a smaller investment response. Unsurprising, as shown in the lower right graph, the accumulation of foreign assets is also stunted by credit constraints. At the same time, both China's current account surplus and the US de…cit have risen to an unprecedented level. We suggest that the two developments are intimately related.
Concluding Discussion
By embedding a modi…ed Heckscher-Ohlin structure and an endogenous discount factor into an intertemporal model of current account, we obtain two key results. First, trade liberalizations in a developing country that reduce its capital intensity would generally lead to quantitatively large capital out ‡ow, while trade liberalizations in a developed country that increase its capital intensity would result in capital in ‡ow. Thus, trade reforms can produce or contribute to global imbalances (even though they do not call for a policy correction). Second, factor market frictions can reduce the current account response to trade reforms by reducing the extent of economic structural change. blunted the current account response. In comparison, the WTO accession represents a watershed event in two senses. First, not only the dismantling of tari¤ and non-tari¤ barriers on imports was accelerated, there was also a dramatic reduction in trading costs faced by …rms in the exporting sector. In particular, Chinese …rms that did not enjoy export rights before the WTO accession acquired an automatic right to exports as a result of the accession. (This reduction in trade costs is not even captured by any measured reduction in tari¤ rates.) If one counts the number of trade reforms China has to undertake, it is more than two standard deviations greater than the median value for an accession country since 1990 (Tang and Wei, 2009) . In that sense, China's trade reforms associated with its WTO accession may be called the mother of all trade reforms. Second, the accession protocol also obligates China to engage in a series of …nancial sector reforms over a …veyear transition period after the accession. These reforms have also greatly facilitated the economic adjustment in the direction of expanding China's comparative advantage sectors and reducing its comparative disadvantage sectors.
The di¤erence between the trade reforms in the 1990s and those associated with the WTO accession can be seen from the time series of the import-to-GDP ratio. The tari¤ cuts before 2001 had led to only a small change in the import/GDP ratio. In comparison, the WTO accession was followed by a large and sustained increase in the imports from 5% of GDP in 2001 to close to 30% of GDP by 2007. Interpreted in light of our model, the combination of trade reforms and factor market reforms brought out by the WTO accession has the e¤ect of producing a large and positive current account response. Because both trade reforms and …nancial reforms were conducted over a multi-year phase, the current account response gains strength over time in the …rst few years after the WTO accession before it peters o¤.
Our theory also sheds new light on the relative decline in China's current account surplus after 2007. A common explanation for the current account contraction is a temporary reaction to the contraction of global trade associated with the global …nancial crisis. The implication is that the Chinese current account surplus could return to its pre-2007 level once the world economy is out of the recession. However, our model provides an additional explanation. In our model, the current account response to a trade policy shock is temporary (even though it can last for 20 quarters). Therefore, part of the decline of the current account surplus could result from the end of major trade reforms. The change in current account due to this factor is not likely to be reversed.
The end of the import quotas on textiles and garments by the United States and Europe in 2004 represents another important event that reduces trading costs. Since this was a reduction in trade barriers on a labor-intensive product in the United States, our theory would predict that the U.S. responds by running a current account de…cit. More importantly, because textiles and garments are an important comparative advantage sector for China, the end of quotas in 2004 represented a big decline in the export costs for Chinese exporting …rms. Therefore this event also reinforces the rise of China's current account surplus in recent years. Because Europe is commonly said to have a less ‡exible labor market, our theory would predict a smaller current account response to the trade policy response, which appears to be consistent with the pattern in the data.
Note, however, that we do not wish to claim that trade reforms are the only factor that matters for the evolution of a country's current account. Rather, it is an important contributing factor that is thus far neglected in the discussion of current account imbalances. Such a neglect could incorrectly color our understanding of the source of current account imbalances and appropriate policy responses. To put it simply, if a portion of the current account imbalances is caused by e¢ cient trade reforms, we do not need to view it as a problem that needs a policy correction.
The basic general equilibrium logic linking trade reforms and capital ‡ows is not unique to China. We will see many more trade policy changes in both developed and developing countries (not always in the direction of reducing trade barriers). We will also see many more changes in factor markets around the world that could either enhance or reduce their ‡exibility. This paper provides a way to think about the general equilibrium implications of trade reforms for international capital ‡ows.
Appendices

Equations for the Steady State
Given the factor prices (w; r) and the holding of foreign asset B, the output Y , consumption C, investment I, aggregate demand D, and sectoral outputs X 1 and X 2 can be determined by the following six equations. 7.6) where = ! + (1 !)=(1 + ). Equation (7.6) is derived from the current account equation in the steady state, P 1 (X 1 D 1 ) + P 2 (X 2 D 2 ) + r B = CA = 0: 34 7.2 Equilibrium Selection in the Initial Steady State
In the initial steady state, we assume an exogenous export share, sx; and an import share, sm; to select the equilibrium. Let
Since B is initially zero, using expressions of sectoral output, we have
Using the expressions for X 1 and D 1 , we have
This implies that given the initial share of export sx, we can determine the initial ratio of wage income to …nal good expenditure as below wL P D = sx( 2 1 )(1 + ) + (1 2 )(1 + ) + !((1 1 ) (1 + )(1 2 )) 1 + sx (7.11) Let = wL P D . We can solve for the initial output Y as
In the initial steady state, the consumption is given by C = D I P , and the investment is given by I = K = r ( 1 P 1 X 1 + 2 P 2 X 2 ). From the determination of sectoral output, we have
For simplicity, we rewrite it as
Note that is an investment component determined by the supply side. Therefore, substituting them into the aggregate demand equation, the initial consumption can be expressed as
Finally, we obtain the initial consumption as below: Note: * denotes countries for which data on current account and capital intensity are also available. 
